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HGS Biochemistry Molecular Model » 5001 Protein Nucleic Acid Set (Maruzen,
Japan) e fELE[f[1 1 2° ‘ﬁlﬁ TS A %fﬁlfﬁl ’ tZ[T’@E{ﬁfﬁ v E 7T (building block) T
i{@ﬁ:ﬁﬁmq%ﬁ& ° ? oo A UQYHTE[ EF éﬁ[

| WERIR(E

%j BCERPE RS A VR AR IR 81 > R Glycine
FI9E > B ok 5L o e %I%\Jfk”fﬁ#’d > T HIFy D-form - L-form < 3} i ')
L-glyceraldehyde £iAZYE » =0 F Hi VR L BRVIFELPLEL L-form 8527741 2%
FHRR] = fH] 15 “CO-R-N”« 537 » 21 (dihedral angle) $AEGAYPH FELfo
FESFAE R > RS R S (RS TOR R PORY T P O £ o o T
C*-N-Co-C> #55 > P [l FL~" ZREER B EE 180° - “'Er'&‘ﬁﬂﬁﬁﬂjt 0° [lIN = C,
T 0 N R R 0 0 O EPR S ERT ) o w ] [T N-CeC-N b > [
R o ﬁél"EHIﬁ%E'JNE | ARG O S TR -

2.1. ﬁ%‘?’J =T Rl R %fjﬁﬁ%"ﬁw VBT -
2.1.1. Red, oxygen; blue, nitrogen; black, carbon; white, hydrogen.
2.1.2. ﬁ%?—@ﬂﬂ »sp3 carbon £% Cou; sp2 carbon ERfETEEHY— f 73 » Hydrogen atom
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* hydrogen bond *4F|Fr [ﬁj o
2.2. %;& £t sp3 carbon » - hydrogen atom ° %/ fﬁ.} Ijé\F}ﬁ F, R-group (side chain) >
fJ;ﬁer GG ‘#‘ 1 ELF1 = & CORN RUH[[# & nitrogen > H[J5%' 5% L-form

configuration °

2.3. F[?| partial double bond (7} <'I J“ﬁ?) » I'] trans form ™=V N =2 C o
24. i hydrogen bond * oxygen I ﬁﬁah’?‘yﬁﬁ“ ﬂi VIR 5 RN B TS
e 2

2.5. H‘—"jﬁﬂﬁ 1 FCo g, I/,,F;%:‘gfw 2.V C M FATE B 3 20
PyREsh € AP N HRERE (2 40 - Fips -
()7 tripeptide fUA35 » [iY N-terminal 7 [iH1?

2.6.  FCRHES N-Cobond » =4[] ¢ ¥ < {#Es Cao-C” bond » =[]y £ -

2.7, Hy tripeptide EL <R Z G [ - 0 =y=180° [TIN [fj Cor #/3%  RLA I [
Firfl (from Fersht) °

Yi

o Cﬂf

2o

i+1

28 [IINTp| Cou {152 - I'[Haari=py C=0 £y 07 HEs ¢ 7] AfIF PRS- f
A G 450 ¢

29, [l Colff 3 IS NH 5 0° g1y £+ £ 8% Fli
ST heil 45° o [RTETE B Ve .

2.10. S UL FSTIRASE » SRR R

2.11. 5 residue i [ C=0 = residue i+4 [I¥ N-H #5% H-bond -

2.12. WA o 0T RED FE | EEEREE ©

2 Biochemistry Laboratory



NFEE

213 ST IR > AR 2 IR sy < ST 2 KL AT
FYE|UF TRV hydrogen bond donor » acceptor ffli.VATHFE o v 2] e ’*f“ AR
f%?

214, GERY R = GRS fliey < s 2 i_j\ IRRERE [or: Fusil
hydrogen bond donor » acceptor ffli.l #f1##? H-bond

3. B2E N ¢
3.1 Anna Tramontano (2006) Protein structure prediction. Wiley-VCH
3.2 Holtje et al (2003) Molecular Modeling. Wiley-VCH

3.3.  Current Protocol in Bioinformatics. Wiley online book.
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Py SEYERS S R A PR YEEEE 5 1965 # Margaret Dayhoff's T“*LF%?F,
IS V05 ] e ORI B B 5 'ﬁgm
iR :EfF’JE}a%J:V‘EF'J:EfVJEﬁ s SE[EEE if}m SE L BEE O v AFET TF
ST > 1) "J’*iﬂai P Uﬁg IR o 2 (O 4 PryH o A cpfg (D) @ﬂ i J?F*JET
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A S VTS B B9 S AREEAE (3) SRR AT S A YR
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| BHERSTTE

L1. BYR[H
1.1.1. SwissProt (http://www.expasy.ch)
1.1.1.1. T F"[ff'jﬁﬁ [T ’Ez’?ff“ Eﬁv[% ) EIJ PR Eﬁv[ﬁ[ ) SW1sspr0t =

TrEMBL © 19 ¢ i ,f ENZYME Database J ﬁ_ﬂﬁ EREa=a ﬁj ziglp Jﬁ%
FerfR| F‘“ ] EC number g\#fﬁf% g EC 1.1.1.1 - EhHrﬁ[F
ZERpUSIATT SR IfF[ #iadi o 90 BLAST > ScanProsite » Sw1ssPDB

viewer > SwissModel ©
1.1.2. NCBI (http://www.ncbi.nlm.nih.gov/)
L12.1. & FIL?J&#[% P HEHAPE > SFTET S VR R T e
TR -
1.1.3. EMBL (http://www.ebi.ac.uk/embl/)
1131, P EWH?J o [l EBI #&7%, 7+ Sanger centre Elfiﬁﬁﬁfﬁ °
1.1.4. PDB (Protein Data Bank, http://www.rcsb.org)
L1AL  frf 1B ARG ey Rl
1.2, WA R 2
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1.2.1. EMBOSS

1L2.LLLL B B proghe i leg SRTENN B il"‘ ﬁ%
(http://emboss.sourceforge.net/) » F{H s ~ ffi ™' ﬁ&' B i “3%4
AR - = EUQF,E\J UNIX fil[er > 97 JAVA fi e R
Ay qa‘l':ﬂ‘! IEI HIH /TP (GUIL graphical user interface) o I
“EMBOSS GUI” 7 Google FI'#5%[5 % #EJL'F%“?F'HEIUEJB?%
AfF! > 9 hitp:/anabench.bem.umontreal.ca/html/EMBOSS/

1.2.2. GCG
1.2.2.1. I] ]f' A= B +|;c,£j4ﬁg\+ A BIEPR R S T S 'ﬁf{?ﬁ' R
P UNIX SR ST R A e
1.2.3. Vector NTI
P TR PR SRR WY - B -

RS EERES

GCG EMBOSS Comment
iﬂkir‘%—*ﬁ ABlview
LRI
CodonFrequency --tabulates codon usage.
chips compseq -- counts composition of dimer/trimer in
CodonFrequency compseq sequence.
cusp chips -- calculates codon usage stats
cusp -- creates a codon usage table.
plotorf . . .
Frames showorf Show open reading frames. plotorf does this graphically
finds restriction enzyme cleavage sites.
Map restrict GCG & EMBOSS may display different isoschizomers
Mapplot remap of the same enzyme, but the results are equivalent. The
Mapsort restover EMBOSS remap program may not display a few of the
available isoschizomers.
palindrome . .
StemLoop ctandem Finds inverted repeats.
Testeode wobble Plot.s 3rd—9051t10n variability as an indicator of potential
E— E— coding regions.
Translate transeq Translates nucleotide -> Protein sequences
R8s
BLAST dbiBlast
SwissProt, NCBLEMBL
FASTA N/A
Construct new sequences from pieces of existing
Assemble merger sequences; merger only accepts 2 sequences while
assemble accepts several.
B3 tL it
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Bestfit uses the Smith-Waterman algorithm to find the

BestFit water best local alignment between 2 sequences. water uses
I matcher Smith-Waterman, matcher uses Pearson's lalign
algorithm.
Needleman-Wunsch algorithm to compare 2 sequences.
needle stretcher uses the Myers-Miller algorithm which is more
Gap stretcher memory-efficient. water->matcher->supermatcher are
— local alignment programs for small, medium, and large
sequences, respectively.
Prime eprimer3 Selects oligonucleotide primers.
—iRREE A
Composition CZH; t:fs Sequence composition
. Plots peptide sequence as helical wheel to help
HelicalWheel pepwheel recognize amphiphilic regions.
HTHScan helixturnhelix Finds HTH motifs in protein sequences.
Motifs patmatmotifs Finds common Prosite motifs in a sequence.
Pepplot plots protein  2ndary  structure and
Pepplot pepinfo hydrophobicity. pepinfo plots hydrophobicity, and
garnier does protein 2ndary structure prediction.
Composition ;Zgg::tesq Sequence composition
antigenic Finds antigenic sites in proteins
tmap Displays membrane spanning regions

ZIRAEE AT

HEHZEREME hitp:/www.predictprotein.org/ | http://www.igb.uci.edu/?page=tools&subPage=psss |

Peptidestructure .

Secondary structure prediction. Garnier does not include

Plotstructure saruer Jameson-Wolf antigenic indexing.
ZERFIILEE
Multiple sequence alignment. emma is an interface to
Pileup emma ClustalW. Can also use the standalone Clustal, or web
ClustalW.
HAth
findkm Find Km and Vmax for an enzyme reaction by a

Hanes/Woolf plot

3. BEnig(F
ﬁ% (p B

3.1 Pupk s 7UEy 2 H0F
3.1.1. #5&[p' My EMBOSS GUI server ©

3.1.2. (ﬁﬁfjfl}%&ﬁf_{ abiview » F[[H] <&

33, i Vi IR abi -

3.1.4. BEE “run abiview” o

dotiu
polydot ABIVIEW
ALIGNMENT GLOBAL
- (Reads ABI file and display the trace)
esimd d ]
est2genome Hélp
e E‘d': Fields with & coloured background are optional and can safely be ignored. L |
stretcher
ALIGNMENT LOCAL [ Hide optional fields |
matcher 1. SET THE PARAMETERS FOR THE RUN (OR ACCEPT THE DEFAULTS...)
seqmatchall _
supermatcher input section
water
e A ABl trace file [(#E. ]
ALIGNMENT MULTIPLE
output section
Output file format Prarscn FASTA v
mse
plotcon Output graphic format [PNG v
prettyplot
showalign First base to report or display (integer) ©
tranalign .
DISPLAY Last base to report or display (integer)
abiview Separate the trace graphs for the 4 bases? | o v
cirdna
lindna Display y-axis ticks? | N0 v/
pepnet =
pepwheel Display the sequence on the graph? | Y& |
retiyplot
E,E““yyfsq Sequence display window size (integer) |40
rema
sm.';, Base graphs to be displayed  S4TC
showalign
showdb 2. SUBMIT TO ABIVIEW...

showfeat

====== ke
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3.2 EFL Y TR

3.2.1. f{-abiview ﬁETH'.EIfJﬁ?»\Z/H » FE#T’*W?*?’F{%@IU%F& 0

3.2.2. '@%ﬁf}ﬁl}ﬂ%ﬂﬁg transeq ° EF’T_'—H[EB » SEE SRR PR ]
3.3. #HE2ERF P NFARRY -

3.3.1. %[} Expasy (Swissprot) Fif! > Eﬁg BLAST — %! » EF’[‘_'—H;EE%”’??/[J o F¥ I

P

332. Wi BLAST [RERIAHES - 110178 B BALE R 1777 B TR -
3.4, - BEBHEHEA I

34.1. [IE[] EMBOSS FiT1 > (/=R [ i i -
3.5, FERIIE
3.6, = mEHIER -

3.6.1.1. F|"] EMBOSS [ garnier =% > J3#f7 2 = arf (T ARadAS ©

3.7, HFZBBHEFTHE

Il

4. ZERA

Mt

X

B

4.1.1. http://www.ncbi.nlm.nih.gov/Education/BLASTinfo/milestones.html
4.1.2. Current Protocols in Bioinformatics, Wiley-VCH
4.1.3. Current Protocol in Bioinformatics. Wiley online book.

4.1.4. http://helix.nih.gov/apps/bioinfo/emboss-gcg.html
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yu =} k I'T'I'T'/-\ S+ 1k
M3 EBED =kt
ik
=gl JTPIJJ" S VETRY = 5 ’*B’:’*ﬂg GIPEESY SEap sy M S RN LR S/

(Fold) » ERAL A2 H » ZKEEM M > BFHE  BHELE 2 THREMEA -
LW TR IR o AU Xoray crystallography » NMR AUy g
FLET =GR GG o J SR P g 1 BT A6 AR %Y B[ i Protein Databank (PDB,
http://www.rcsb.org) ° E'ﬁ'}r—%lﬁéﬁj 42350 l’[ﬁ{ﬁ?E[mﬁ'ﬁ ° PDB [[IfiV [ 1ETAY E [’L‘Jﬂr
PA53 T AUAEARRL! B — R S R RERAR L 0 E R e 2 %I&F' P =
@klﬁﬂi Srf VEV= 5 '“75""?1% J[1 SwissPDBViewer » PyMol » Rasmol = ’igﬁiﬁ”
By H (Molecular Graphic) » i+ SwissProt * NCBI HILISF%{‘ “Ts’/’?ﬁszj Srf 1T
'@T g Iiﬁj.i_%ﬁq PDB frevR[ lﬂfg_ T H4% (Molecular modeling) g’/ijﬁﬁf e [y
> 1545 Anfinsen Elivilﬁzﬁﬁ S VRV SRR O = R o ST A e
[HIIFHH’F}L*T';HH ) EJTJ?I'r |- ’“E’e"ﬂ?ﬁﬁﬁx%ﬁgp@? ) "EJE]TJF[U} ;*Ez?ﬂb% ) iﬁfﬁf@%ﬁ%
7Y R 2T # (Homology modeling) [ SELHE -
3R A T4 L BRI -
(1) I') BLAST %ﬁ'ﬁ?fﬁ“'iﬂﬁll[p F AR (template) o
(2) P35 (align) |2 arf IE2 AR
(3) U T -
4) T‘«L}%Z?‘ﬁ%*[@ﬁl]f{i side-chain & loop °
(5) 537 PR ] -
(6) HEIIHT - T st T -
(7) R 1 IR BRI - T

. TEHEEHEEHE

1.1. SwissProt (http://www.expasy.ch)

EHE IS E R E R TRER > IR #8 E Golden Standard -
P T H 52 » 41 SwissModel » SwissPDBviewer ©

1.2. PDB (http://www.rcsb.org)
S 1V %’Ezﬁ%%g«rﬂ% .

1.3. Discovery Studio 1.7

SRR
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DFESE

SEEEHY o TREHEEEE B0 - R — R B S - RN AT EEE (A0
BLAST > Multiple sequence alignment) > [ﬁ TRi75 =" FiE- (Homology modeling)
EH-ACEEES (molecular docking) @ 431 /JE (molecular dynamics) » &Y%
iHEE - EEWBETER TR E(LAYE 5 - DS visulizer » 2 G

1.4. Modeller (http://salilab.org/modeller/)

BEHRME

[FUVRI S = AR 1= = SRAHAR [ S VR ERASAS (template) > i o 1= ARk
FOPEELE I (target) = 4 T B 70 5B T0RR - FIIP IR0 20 Rl D
AECHER G VRS E{ P ORI - SwissModel $5EIfOIHSRL f2e Befy = Uﬂﬁrﬁ‘
il o B -¥As T u??l'é:r};ﬁ/ A RLF lf]ﬁﬁﬂf lfﬁﬁ FIIH J?Fﬁfr'J FI¥] Discovery Studio %%
A L W35 L RS - SR S
N P = Rl TS docking °

2.1, FIF E5ER DNA EFpfE - DL EMBOSS $E3E(E & HE D P -

22. % Expasy hismse s -

23, BB Y 45 REIEE] SwissModel » B EHFER? G54 # A First approach
mode - i A H CHYEF B AIRGT -

2.4, F] Expasy = HIERR B-EA T2 82 Y1) » B@ A Discovery Studio °
24.1. FTBEEES - BEAIEEINE - ZEATAETHE T © 355 File, Protocols,

Jobs, Tools, Parameters

RN e - 2 I O T [ R T

& Kb amE WA N
P

L R ~

T e

4

s

o

o

4

n

Fomefill
3D Poins and Labels

xxxxxxx

uery sequence and all the sequences in a sequence database. It is a statistically dri
ces gapped alignments of these regi 1-BLAST uses a profile, i.e., a posi

2.4.2. File > New = Sequence window

L
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ST

Edit View Chemihy Stnwtwe Sequence

= Open )
@ omiRL

Chant Window Eelp
>

=]
Iniectory
e be Poteatisl
Print Preview Enetgy
& bt CHl iy
Change Server.
Recont Filss > lequence Aligument
Exit awp ST
29 BSLBLAST

22 Structure - 4l
= 3 Receptor-Ligand Intersctions
52 Conmnsus Score

S De Novo Link Mode
5% De Novo Receptor Mode.
52 Docl

= Docking Refinement

Tools X
Constrints -
Protin Reportsand Utles  ~
Evolutionary Trace -
Modify Conformation -
Buil and Edit Bobin -
Anlysis %
Elctrostatcs -
Binding it -
Detiniton
Forefiell -
3D Pointer and Labels -
XLIGAND. -
Bisding Sits
Adjus
Ligand: <Plese elect>
Hext
Brevious
Conformation:
Searth
Next
Brevious
ZBULD -
Xomy %

243, frEpHg)

The Minimization protocol performs an energy minimization of a molecular system

View Chemisty Stuctue _Sequence

* 00 b hin

Chat Window Help

R ]

# @i . -
=4 B/ ABDBERE S
Pobook X | Fles Took X
Mg T ~ Constaints
EEQ b Prokin Reports and Utltes
4 =9 Anslyze Tnjectry oscys =
7 2 Elctostatc Potential Bvolutioay Trsce 2
% Fo Moty Contormstion -
L i [sces Buid nd Edit roein -
# o i o
o 59 BLAST escys Electostatics -
g2 Dt e Bintng e =
utats
4 2 Muliple Sequence Alignnent ety Deinition
n el DefineSelctd Mol o Re
9 Protle Aligument msers
LAST Define Sphere from Slection
 Refne Loops .
e e TR s from Receplor Cevit
2 Stuctue Aligument - SDMA S o5 Vol of Selct)
59 Structue Aligument - AligndD
& €9 Receptor Ligsnd Intrscions Sie Editng
% ¢ . "
e Wors Lo bt st Binding S
=9 De Novo Reseptor Mode and Binding e
< D
R s Delee Site oint
2 Frsgnent Librses Portton St
=9 GOLD Docking Convert To Aboms
2 In-Sit Ligond Minimzetion
= s
& €9 Sinalton. Display
°% Enerzy S
2 Eguilbrotion Forcafiall h
= Heotng 3D Pointerand Latels -
=2 Mimizion ZLIGAND -
acton e
2 Solvation D)
2 St Dynasiss Cosade v -
Tos Hp X BSLBLAST X
PSI-BLAST Parametr Nome Parameter Vel
PSI-BLAST, or Position-Gpecific Iterated BLAST, searches for similarities between a query I i QISCY3
sequence and all the sequences in a sequence database. It i a statistically driven searth - |Debles FDB_nS5
method that finds regions of similarity between a query sequence and database sequences Motix BLOSUM6?
and produces gapped alignments of these regions. PSI-BLAST uses a profile, 2., a Gap Costs L3 SR
position-specific scoring matrices (PSSMs) to score matches between query and database & o Nunberof Fasss isonen: 2 Bt
sequences.
Expectaion Val 10
Us: Compostion Based Stistcs o
Fier Lov Complexity Fals
Nuber of Sequences in Output 20

<HE

Jobs = Success > HfE

Files = output

TIEFREERLY > Load selected structure

2 Protocols = Sequence = PsiBLAST ° A&

S

= T

(S5 Parameters > B e

Biochemistry Laboratory
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&

Bl Accelrys Discovery Studio

Ele Edit

View Chemisty Strocture

Sequence  Chat Window Help

iR 2 A o -
2 W £ LBB K ST QmE
Frobrol: Fles epis-Sequence Wasdov | ppi-QISCT3 - Blst Waidow X Tooks X
L Constraints -
/ S ol ey u o g0 p— gm 0 ||| FrobinRepori ot Dilis ~
T T T T T T T T Evolutionary Trce =
4 » st 3 Y 12 151 15 a
Modity Confomation -
6 L] Y ol = Buid end Edit Proein =
epo = Cow CtiC
L pishs — naysis -
% QuSCY31e Select AL sk Elstrostatics -
QusCY3Ld e Binding Sit =
/! () Ofibiochem_exp_sanger ppt reie
1 Obiochem_exp_senger_essential ppt =_ cted S tructoes _—
O8tiochem_model_dsppt s Sequence nt
I b el e == Losd Sequence and Alignment — Detin Selected Moleeul s e
) 2003Biochem prctial_student doc B Losd Stoturs and Aligment
%gggixﬂl == Lo AlizmiR
ent.
Find s from Receptar Cavit]
O BCX2006 pit =} Display Syl CElD oy
O Bioinformaties essemtialdoc Find Sites a5 Volume of Selected)
() Bioinformatios esentialold paf ;
[ERYEEY Sie
(O carbohyinte_2004modeling expdac
() carbohyirate_2005TLC.exp doc : 5 it Bisding St
% catbolyinte Z005TLC. exp pdf ——— Exgont Binding Site
cabohydote_modelpdf —
O Divedre tom web.doo b — Pt e Fone
05 modeling ool dos — Forionsie
O piotoonz2 e — Convert To Atoms
O P1010005.12G.
O phipsiee
% smgeripg Display
songer it e e
Forefiell -
3D Poiner and Labels -
TLIGAND -
XEULD -
(23 biochem lecture 9| | Map View | Table View | TestView | Xy '
obs X | Hp | BSLELAST X
Protocol Hame Soius Eiped Time Dot SetDse - OuputlA Passmeter Nome Pazameter Velue
(] =
Sequence £ QISCT3
 |Dod woes utputPoses 10| 2006-12. EAfyDo ||| ), |Dabes
oo woess 0 Output Poszs | 200612 Ey Do Metix ELOSUMS2
g o o OntyutPosse | 200612 EiyDo ||| oy |G Costs e
o 200612 EyDo Mesimum Numbe of Beses 5
& Do woess 0 OutputPosss | 2006-12 EyDo Eepectton Value 10
Muliple Sequens... |Stcess 000:12 Completed soces... 2006-11-30 17:0... | EAty Do Use Compositon Besed Statistos True
Muliple Sequens... |Ervox 000:13 See emor messge...| 20061130 170... | Ey Do Fitr Low Complesity False
Iveton Stcess 000:45 etion 20061130 152... | EAy Do t 250
Electrosttc Poe.._|Stccess 00100 Completed swoces... 2006-11-30 152...| EAy Do
Verfy Protin | Sucess 02010 Verity Expacted.. | 20061130 15:2... | E:bdy Do
|

247, Y qﬁaﬂ' » Sequence = show sequence

Bl Accelrys Discovery Studio

) Edit Vew Chomity Stwhwe Serwnce Chat Window Help
Hew Y I R
= Open o
@ Opn e R L I
— N EE I A S
- o B Dpis-Sequence Window | ppisQISCY3-Blast Window | 1079-3D Window | 13VW-3D Window X Toals X
- .
o E @ <> Constints &
Seve chis
CES mie i Frotin Reports and Uiltes
Save A S5 Seqvence
Evolutionary Trace =
Page Setu 20
P;%:Pn;iw o oter Madify Conformation. =
@b e ) Hetstn Buill end EditProkin -
b @) Baokbone i -
Change Server & Sideshain
@ Hydrophobic Elestrosttis -
Propertis @ Hydrophiic Binding Sie =
@ hoidic
Recent Fles > BSCT3 8 & b Detinition
hom_eip_sangerppt
Esit LOR] e e e, . Deine Selectd Moleole o5 Rec
(3 OBbiochem_model_dsppt b Define Sphere from Selction.
% e T sl K Find Sites from Receptor Cavit
O 2008student sds Find Sites as Volume of Selected]
O Bewx2006pdt £
O Bivinformatics esemtisl doc Site Bditing-
() Bioinformatio essentiolold paf
0w Contact Binding S
% carbohydrats_2004modeling exp doc Expand Binding Site
cabohylnote_2005TLC e doc
[ corbohydrate_2005TLC_exxp pif b LA 203
O carbohydrate_model pdf. Partition Site.
() Ditedral from web.doc
O modeling_exp-old doc Convert To Atoms
(O Puoinonz G
O P1010005.12G. Displey
O shipsie s
0 szerine . I Fomefield -
O sngrtt N 3D Pointer and Labels B
Stereochemisty htm. X-LIGAND -
emplte doc
D AT o ZBULD -
(O 57 e Yomy =
Jobs X | Hp | BLBLAST X
© [ Pl Yo St Eisped Time Dot SwtDa | OupulA Porame br Nerne Pazametr Velue
PSLBLAST Suece: Ieation mesage: Sequence £ QISCT3
% |Dosking Stscess Output Poses 10 p |Dibe
Docking Sucess 00119 Ho Output Poses Matix ELOSUMS2
& Docking Success 00129 o Output Posss. || g (GuComs R
Erox 000:15 Simulaton fe o Masimum Nurnber of Beses 5
o |Docking Stcess 00352 Ho Outyut Poses Espectation Value 10
Multile Sequene... | Stecess 00012 Completd succes. 1se Compositon Boced Staistios True
Multle Sequene... | Errox 00013 See error message. Filer Low Complsity False
Solvation Energy | Stcess 00045 Solvation Ener Humber of Sequences n Outgt 250
1 ar
Electrosttc Poe.._|Stcoess 00100 Complet succes.
Verfy Protein | Success 000:10 Verity Expectsd
EEri o [ TR T e
<

DFESE
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2.5.

248, &F U‘”’F'% > insert sequence = From windows > ¥ EFJ ﬁiﬁﬁ“t‘VE D3] o

B Accelrys Discovery Studio
Ele Eiit View Chemisty Stwhre

LA

5

drfo o W & 0 11 B W %
| A Aot - v v e el H@

Sequence  Chart  Window Help

“

3. 2RI

3.1.

3.2.

3.3.

Bk & Iogm e
SH| 9| & XD BIR &S Il & <
T Poweos | et % PsQUECYS Bt Window | IU79-3 Wndow | ATV -3D Window [ UTVW Soqumee Waskow X | ¢ Toas
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Oligosaccharide Analysis by Thin Layer Chromotography

B-Amylase (BA) (a -1,4-glucan maltohydrolase; EC. 3.2.1.2) catalyzes the removal
of P-maltose residues sequentially from the non-reducing end of an -1,4-glucan of
variable chain length.

B-Amylase is unique among other glycohydrolases that its catalysis proceeds with a
repetitive manner, or multiple-attack mechanism. With this feature, -amylase releases
maltose effectively without dissociation from the rest of starch chain. This mechanism can
be demonstrated when oligosaccharides are used as substrates. For example, when a
maltose is removed from maltoheptaose, the maltopentaose still bound to the active site
will be the substrate rather than a free maltoheptaose. Therefore, free maltopentaose will
not be seen in the reaction mixture. If B-amylase works according to a multiple-chain
mechanism, then free maltopentaose will be seen in the reaction system. We can trace the
presence of maltopentaose by TLC.

To monitor the oligosaccharide released from multiple attack of B-amylase, a TLC
method derived from Miyake et al was employed (Miyake et al., 2002).

Materials
Maltoheptose (G7)
TLC plate (Merck, Silica gel 60, 20*20 cm)
B-amylase (Sigma)
Development solution ( H,SO4 (2%):ethanol =50:50)

Procedures

A 10 pl mixture containing 1 ul of maltoheptose, 1 ul enzyme and 8 pl sodium
acetate buffer (50 mM, pH 5.4) was incubated at 37 °C for appropriate time (5, 10, 20, 30,
60 seconds, respectively). The reaction mixture (1 pl) was then spotted on a TLC plate and
developed by a solution of isopropanol:butanol:H,O = 15:3.75:5. The spots was visualized
by spraying a solution of H,SOj, (2%):ethanol =50:50 and followed by heating at 180 ‘C

for a few minutes.
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